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Artist's concept of Jupiter Icy Moons Orbiter , NASA/JPL

This presentation is an overview of the spacecraft that have visited Jupiter and
some of the discoveries made.



Jupiter Spacecraft Outline

Pioneer 10 and 11
Voyager 1 and 2
Ulysses
Galileo
Cassini
New Horizons
Future Missions
* Juno, JUICE, etc.

Jupiter from NASA's Cassini spacecraft on December 29, 2000
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Pioneer 10,11 — 1972/73,1973/74

Voyager 1, 2 — 1977, 1979

S Colileo — 1989, 1995-2003
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Ulysses — 1990, 1992, 2004 \

o Cassini — 1997, 2000
New Horizons — 2006, 2007 - Juno — 2011, 2016

The spacecraft launch and encounter dates.



The Pioneers had a lot of “firsts” in their missions.



Pioneer 11 allowed a first look at the Jupiter polar regions.
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VOYAGER1  VOYAGER 2
Launch Launch

Without a doubt, the Voyagers are the greatest space missions of discovery in history.



Voyager 1 & 2 Spacecraft
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An overview of the Voyager spacecraft.



Voyager 1 & 2
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The approach of Voyager 1 during a period of
over 60 Jupiter days.

A few details about some of the radio experiments on Voyager.



The Very Long Baseline Array
(VLBA) imaged the signal of
NASA's Voyager 1 spacecraft from
11.5 billion miles (18.5 billion
kilometers) away. Feb. 21, 2013.

A few details about some of the radio experiments on Voyager.



Voyager 1 and 2
Voyager 2 July 16, 1979

13 14 15
System3 2 38 7 m 197 183
lo phase 145 154 162 7 178 188

0 10 12
System3 268 324 2 253 290 326 2

lophase 44 53 120 128 137 145

\oyager showed some incredible radio spectra of Jupiter’s decameter, hectometer, and
kilometer radio emissions.



Voyager found that Jupiter’s magnetotail extends at least 5 A.U. from Jupiter.
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Four radio receivers, which cover two bands (1.25 to 48.5 kHz and g
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NORTH POLAR PASS
June — Seplember 1995

A

SOUTH POLAR PASS
June — Oclober 1994

An overview of the Ulysses mission. Too bad the radio instrument peaked at 940 kHz.



16:00 17:00
SCET 8 FEB 1992

A few good discoveries at Jupiter by Ulysses.



Ulysses URAP ROdIO Data 1992/2/8
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URAP radio and plasma wave data during the flyby displayed as frequency vs. time
dynamic spectra, with relative intensity indicated by the color bar.

A Ulysses radio spectrum at Jupiter.
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Mission
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Probe release | % |
12 Jul 1996

Probe mission
Jupiter orbit insertion
778 Dec 1995

The Galileo mission launch and orbital trajectory.



Highlights of the Galileo mission.



Galileo PWS Ganymede 1 Flyby
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CLOSEST APPROACH

Galileo discovers the moon Ganymede has its own magnetosphere.



Cassini

Earth Orbit
I Jupiter Orbit

Saturn arrival
July 1, 2004

- > Saturn Orbit
; Launch
October 15, 1997 S

Jupiter Swingby
December 30, 2000

©NASA/IPL




Cassini

“nKOM~

Frequency (KHz)

Jovian low-frequency radio emissions detected on 3 December 2000 by the RPWS
experiment onboard Cassini approaching Jupiter. Frequency range is 3.5 kHz to 16.1
MHz. The lo-DAM emission appears here down to about 2 MHz, while weaker
lo-independent (non-lo-DAM) arcs merge with the hectometer component (HOM)
detected down to ~400 kHz. The auroral broadband kilometer component (bKOM) is
detected down to ~40 kHz. The narrowband emission (nKOM) about 100 kHz is
generated at or near the plasma frequency f,, in Io's torus. The quasi-periodic (QP)
bursts, spaced by 5 to >15 min, are detected in the ~5 to 20 kHz range. Distance to
Jupiter was 383 R; (2.7 x 107 km) at the time of this observation.



Jupiter Flyby Geometry
Closest Feb 28, 2007
Approach Date

2.3 million km
1.4 million miles
322R,

21 km/s

Time ticks every A0 hours

View from spacecraft
10.5
To Sun TO Earth




New Horizons Flies Down Jupiter's Magnetotail - 2007
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New Horizon’s very quickly flew by Jupiter in 2007. On to Pluto!



Juno to Jupiter

The Juno mission launch and orbital trajectory.
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Tilted ecliptic pole view, vernal equinox up; launch at
start of 8/5-26 launch period; 30-day tick marks
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Juno's Instruments

Urraviolet
Spectrograph (UVS)

£

meter: 66 feet 20 meters
Height: 15 foet (4.5 meters

or more informatio
missionjuno.swri.edu &
www.nasa.gov/juno

A summary of the Juno spacecraft.



The major science questions to be addressed by the Juno mission.

24



A summary of the proposed JUICE mission.



